Specificity in the binding of aminoglycosides to HIV-RRE RNA.
Quantitative studies of the binding of neomycin B to RRE constructs are carried out to determine the relationship between non-Watson Crick base-paired elements in the RNA and aminoglycoside binding. The RRE region contains two unpaired domains containing a single base bulge and a bubble structure, respectively. Deletion of the single base bulge has no effect on neomycin binding as the site of aminoglycoside binding is localized to the bubble region. Converting the bubble region into an A-form duplex gradually abolishes neomycin B binding in 3-5-fold steps in affinity over a 75-fold range. Thus, the binding of aminoglycoside is favored at domains in RNA that are nonduplex in nature, but aminoglycoside binding is only graded-specific in that affinities are enhanced gradually as the structure further deviates from a duplex form. It is likely that high-affinity aminoglycoside binding does not occur in duplex RNA because the major groove is too narrow to allow for aminoglycoside access and that structural perturbations that allow widening of the groove facilitate access. However, these interactions are only graded-specific with respect to both aminoglycoside structure and RNA domain structure.